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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed October 14, 2008 are considered but are not persuasive. 

2. As per Claim 15, Applicant argues Dowdell (US005301263A) teaches if the old z-value 
is greater than the new z-value, then consequently the new z-value is written to memory 124, and 
if the old z-value is less than the new z-value, then the new z-value should not be written to the 
memory. So, Dowdell does not teach that writing the external depth data takes place if the 
comparison yields that the external depth data is larger than the internal depth data (p. 10). 

In reply, Examiner points out Dowdell describes "In the following description the 
relation greater than will be used as a specific example... However, note that any relation 
operator (e.g., less than, greater than or equal to) can be used depending on the particular 
application" (c. 4, 11. 53-60). So, Dowdell describes that the greater than operator was used as a 
specific example, however, the less than operator could be used instead. So, if the less than 
operator is used instead of the greater than operator, then if the old z-value is less than the new z- 
value, then consequently the new z-value is written to memory (c. 4, 11. 53-60; c. 5, 11. 5-10), and 
therefore writing the external depth data (new z-value) takes place if the comparison yields that 
the external depth data (new z-value) is larger than the internal depth data (old z-value). 

3. As per Claim 35, Applicant argues that in Dowdell, there is no timing guarantee that z- 
values will have their status updated within any certain period of time or number of clock cycles 
because z-value updating for pixels does not necessarily occur in the same order in which the 
information for the pixels appeared in the stream received by the assignment unit 304. While 
INVALID bit may arguably be processed around the time of read/compare/write operation, 
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INVALID bit is not status bit indicating whether internal depth data was replaced with external 
depth data, rather INVALID bit indicates whether to write new z-value to memory (p. 10-11). If 
Dowdell were modified such that the status got updated responsive to the sixth clock signal of 
Ryherd (US004970499A), then the entire out-of-order updating scheme would be rendered 
inoperable for its intended purpose because by imposing a fixed period of time for completion, 
the out-of-order processing would fail. There is no basis in fact or technical reasoning to 
reasonably support a determination that Dowdell must necessarily issue status signals responsive 
to the sixth clock cycle using Ryherd (p. 13). As per Claim 32, Dowdell teaches away from the 
status signal being transmitted responsive to a predetermined number of clock cycles because 
Dowdell discloses an on out-of-order completion scheme, which depends on queue depth of 
processors rather than a predetermined number of clock cycles (p. 14). 

In reply, the Examiner points out that the read/modify/write operation of Dowdell is 
performed by processing module 100 (Fig. 3) (c. 8, 11. 22-26). The section in Dowdell that 
describes that the out-of order processing is describing that the pixels may be processed out-of- 
order (c. 8, 11. 40-59), but it does not describe that the timing for the process of replacing depth 
data itself varies. Fig. 2 of Dowdell shows the timing diagram for the process of replacing depth 
data with the read/compare/write operation (c. 5, 11. 57-59) performed by processing module 100 
(c. 8, 11. 22-26), and this timing diagram is being used for all pixels. For example, if the pixels 
arriving at the assignment unit 304 first are processed first, then these first pixels are read by the 
processing module 100 first and the processing of replacing depth data for these first pixels 
occurs according to the timing diagram in Fig. 2, and even if the pixels are processed out-of- 
order and the pixels arriving at the assignment unit 304 later are processed first, then these later 
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pixels are read by the processing module 100 first and the processing of replacing depth data for 
these later pixels occurs according to the timing diagram in Fig. 2 (c. 8, 11. 22-26, 40-59; c. 5, 11. 
57-59). So, no matter what order the pixels are being processed in, the timing of process of 
replacing depth data itself with the read/compare/write operation remains the same. So, Ryherd 
can be combined with Dowdell and the out-of-order updating scheme would still be operable for 
its intended purpose because Dowdell already teaches a fixed period of time for the 
read/compare/write operation along with the out-of-order processing. Dowdell teaches at least 
one status signal (REPLACED) is transmitted from memory device to the memory controller, at 
least one status signal indicating whether internal depth data was replaced with external depth 
data, and this is included in the read/compare write operation (c. 8, 11. 12-39). Ryherd teaches 
read/compare/write operation is performed responsive to one of sixth and seventh of seven clock 
cycles, as shown in Fig. 6 (c. 2, 11. 41-50; c. 6, 11. 9-16). So, read/compare/write operation of 
Ryherd that is performed responsive to one of sixth and seventh of seven clock cycles can be 
modified so that the read/compare/write operation includes the status signal as suggested by 
Dowdell, and so this combination would result in the status signal being transmitted responsive 
to one of sixth and seventh of seven clock cycles, as recited in Claim 35. 
4. Applicant argues Examiner stated it would be obvious to combine Ryherd and Dowdell 
because Dowdell suggests this is needed so memory controller knows when internal depth data 
was replaced with external depth data so memory controller knows when to retrieve new external 
depth data to send to processor for processing (p. 12). There is no basis in fact or technical 
reasoning to reasonably support a determination that the memory controller can know when to 
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retrieve new external depth data to send to the processor for processing only if the status signals 
are issued responsive to the sixth clock cycle using Ryherd (p. 13). 

In reply, the Examiner points out that Ryherd is used as the main reference, and Ryherd 
teaches that the read/compare/write operation is performed responsive to one of the sixth and the 
seventh of the seven clock cycles (Fig. 6; c. 2, 11. 41-50; c. 6, 11. 9-16). Dowdell is used to 
modify the main reference Ryherd, and Dowdell is merely used to teach that the status signals 
are included in the read/compare/write operation (c. 8, 11. 12-39). Dowdell describes "Unit 314 
determines whether the color is to be rendered on the graphics monitor 316 based on the value of 
REPLACED" (c. 8, 11. 67-c. 9, 11. 1). Therefore, Dowdell teaches that the status signal 
(REPLACED) is needed so memory controller knows when internal depth data was replaced 
with external depth data so memory controller knows when to retrieve new external depth data to 
send to processor (314) for processing (c. 8, 11. 12-39, 67-68; c. 9, 11. 1). 
5. As per Claims 10 and 12, Applicant argues bits bO and bl of Diefendorff 
(US005268995A) say nothing about whether least significant pixel and most significant bit were 
stored, only that they need to be. Least significant bit bO or second bit 1 status signals do not 
indicate whether upper or lower bits of internal depth data have been modified. INVALID bit of 
Dowdell merely indicates whether or not the corresponding z-value memory location has a valid 
z-value stored in it, not whether it has been over-written with the external depth data (p. 14-15). 

In reply, Examiner points out Dowdell teaches status signal (REPLACED) indicating that 
internal depth data have been over-written with external depth data (c. 8, 11. 12-19). Diefendorff 
is merely used to teach outputting separate status signals to indicate statuses of lower X bits and 
upper X bits of internal depth data (c. 8, 11. 25-33), and this teaching can be incorporated into 
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Dowdell so that a first status signal indicates that the lower X bits of the internal depth data have 
been over-written with the external depth data, and a second status signal indicating that the 
upper X bits of the internal depth data have been over- written with the external depth data. 
Claim Objections 

6. Claim 37 is objected to because of the following informalities: Claim 37 recites "The 
memory device of claim 32, further comprising. . ." However, Claim 32 is directed to a method. 
Therefore, Claim 37 should instead recite "The method of claim 32, further comprising. . ." 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

9. Claims 1, 6, 7, and 24-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Deering (US005544306A), Baldwin (US005727192A), and Shiraishi (US005828378A). 
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10. As per Claim 1, Deering teaches memory device (71, Fig. 1) for use with memory 
controller (70; c. 5, 11. 66-c. 6, 11. 1), memory device having memory cell array (56, Fig. 2; c. 7, 

11. 27-30) adapted to store internal depth data of object (c. 8, 11. 30-34; c. 15, 11. 56-61; c. 16, 11. 
60-62); compare circuit (235, Fig. 8; c. 15, 11. 56-61); line (204, Fig. 2) connecting compare 
circuit to memory cell array (c. 15, 11. 24-26, 46-49); and data modifying circuit (58) distinct 
from memory controller, data modifying circuit including compare circuit (c. 15, 11. 11-13) and 
being adapted to receive corresponding new external depth data of object from memory 
controller (c. 15, 11. 56-61; c. 16, 11. 62-67; c. 5, 11. 66-c. 6, 11. 1), compare new external depth 
data with internal depth data (c. 15, 11. 56-61), and transfer external depth data, into memory cell 
array, depending on result of comparison, if external depth data is transferred, over-write internal 
depth data in memory cell array with transferred external depth data, and output to memory 
controller a status signal (c. 17, 11. 1-10; c. 5, 11. 66-c. 6, 11. 4; c. 6, 11. 53-62). Deering teaches two 
lines (202, 204) connecting data modifying circuit 58 to memory cell array 56 for transferring 
depth data. One connecting line transfers depth data from memory cell array 56 to data 
modifying circuit 58, which is connecting line 204 (c. 8, 11. 1-5, 12-14; c. 15, 11. 24-26, 46-49). 
Compare circuit 235 enables other connecting line to transfer external depth data from data 
modifying circuit to 58 memory cell array 56, which is connecting line 202 (c. 8, 11. 65-67; c. 17, 
11. 1-10). Connecting line 204 is for transferring depth data from memory cell array 56 to 
compare circuit 235 (c. 15, 11. 24-26, 46-49). 

But, Deering does not expressly teach data modifying circuit receives activate command 
from memory controller, and outputs to memory controller a status signal within predetermined 
clock cycles from receipt of activate command from memory controller. But, Baldwin teaches 
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rasterizer sends active step message (c. 9, 11. 33-51). As shown in Fig. 2B, rasterizer sends active 
step message through pipeline to local buffer read unit to GID/z/stencil unit (c. 10, 11. 7-18). 
When active step message is received, GID/z/stencil values are compared (c. 10, 11. 38-41). Local 
buffer read unit (c. 10, 11. 6-9), local buffer interface, and local buffer write unit (c. 10, 11. 47-52) 
(Fig. 2B) taken together are considered to be memory controller. So, data modifying circuit 
(GID/z/stencil unit) receives activate command (active step message) from memory controller 
(local buffer read unit). If enabled tests pass in GID/z/stencil unit, then new local buffer data is 
sent in LBWriteData message to next unit and active step message is forwarded. If any of 
enabled tests fail then LBCancelWrite message is sent followed by equivalent passive step 
message (c. 10, 11. 38-45). These messages are sent to local buffer write unit, as shown in Fig. 
2B. Local buffer write unit then posts LBWriteData message or LBWriteCancel message, and 
step message to local buffer interface unit (c. 10, 11. 47-57). So data modifying circuit 
(GID/z/stencil unit) outputs to memory controller (local buffer interface unit) a status signal 
(messages). Message throughput is 50M messages per second, and the rate is based on clock rate 
(c. 8, 11. 2-8). Since there is a predetermined message throughput rate that is based on clock rate, 
this means data modifying circuit (GID/z/stencil unit) outputs to memory controller a status 
signal (messages) within predetermined clock cycles from receipt of activate command (active 
step message) from memory controller (Fig. 2B c. 10, 11. 6-18, 38-57; c. 8, 11. 2-8; c. 9, 11. 33-51). 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify Deering so data modifying circuit receives activate command from memory 
controller, and outputs to memory controller a status signal within predetermined clock cycles 
from receipt of activate command from memory controller as suggested by Baldwin. Baldwin 
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suggests that sending activate command and status signal is fundamental to the system as these 
are used to control, synchronize and inform blocks about the processing it is to undertake (c. 7, 
11. 12-14). Also, it is advantageous to output the status signal within predetermined clock cycles 
in order to ensure a high throughput rate for faster processing (c. 8, 11. 2-8). 

However, Deering teaches external depth data undergoes blending of internal pixel 
values, new external pixel values and other information, and this blend is transferred into 
memory cell array (c. 6, 11. 31-34), and does not explicitly teach transferring external depth data, 
via line connecting compare circuit to memory cell array, into memory cell array. However, 
Shiraishi teaches compare circuit (35, Fig. 14) that compares new external depth data with 
internal depth data, transfer external depth data, via connecting line, into new z data register 36, 
and then from new z data register 36 into memory cell array 4a, depending on result of 
comparison (Fig. 14, c. 8, 11. 38-47). Deering teaches pixel ALU 58 transfers blend that is result 
of new external depth data, via connecting line, into memory cell array (c. 6, 11. 31-34). So, 
device of Deering can be modified so new external depth data is transferred, via connecting line, 
into memory cell array without having to undergo blending operation, as suggested by Shiraishi. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify Deering, Baldwin to include transferring external depth data, via line 
connecting compare circuit to memory, into memory because Shiraishi teaches storing new 
external z data before using z data to perform operations is advantageous because new external z 
data can be retrieved from memory to perform several different operations (c. 15, 11. 21-32). 
11. As per Claims 6-7, Deering does not teach register explicitly for purpose of storing 
received new external depth data, and external depth data is written, via connecting line, into 
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memory cell array. But, Shiraishi teaches data modifying circuit includes register (36, Fig. 14) 
for storing received new external depth data, compare circuit (35) is adapted to compare stored 
new external depth data with internal depth data, and adapted to write external depth data, via 
connecting line, into the register 36 and from register 36 into memory cell array 4a depending on 
result of the comparison (c. 8, 11. 38-47). Deering teaches pixel ALU 58 transfers blend that is 
result of new external depth data, via connecting line, into memory cell array (c. 6, 11. 31-34). So, 
Deering can be modified so new external depth data is transferred, via connecting line, into 
memory cell array without having to undergo blending operation, as suggested by Shiraishi. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify Deering to include register explicitly for purpose of storing received new 
external depth data as suggested by Shiraishi because it provides for efficient data processing as 
z values are updated only if they are determined to be updated and unnecessary processing steps 
are eliminated resulting in processing efficiencies. Advantages of having external depth data 
written, via connecting line, into memory cell array were discussed for Claim 1 . 
12. As per Claim 24, Deering teaches first control pin (PA_PASS_IN, PA_PASS_OUT, 178, 
Fig. 8) that directly connects compare circuit (235) to memory controller (70, Fig. 1; c. 16, 11. 39- 
42; c. 17, 11. 1-10; c. 5, 11. 66-c. 6, 11. 4, c. 6, 11. 53-62), as shown in Fig. 8. Deering teaches 
FBRAM chip 71 provides one set of pixel port control input/output interface pins 1 14 for 
accessing pixel buffer 56 via compare circuit 58 (c. 9, 11. 51-57). So, Deering teaches 1 14 refers 
to pixel port control input/output interface pins, and since all control lines go through 114, this 
means control pins 114 directly connect compare circuit 58 to memory controller 70. 
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13. As per Claim 25, Deering teaches 1 st control pin is adapted to receive 1 st control signal 
(PA PASS IN) from memory controller (70, Fig. 1) and to output 1 st status signal 
(PAPASSOUT) to memory controller (c. 17, 11. 1-10; c. 5, 11. 66-c. 6, 11. 4, c. 6, 11. 53-62), as 
shown in Fig. 8. Deering teaches FBRAM chip 71 provides 1 set of pixel port control 
input/output interface pins 1 14 for accessing pixel buffer 56 via compare circuit 58 (c. 9, 11. 51- 
57). So, Deering teaches 1 14 refers to pixel port control input/output interface pins, and since all 
control lines go through 114, this means control pins 114 directly connect compare circuit 58 to 
memory controller 70. 

14. As per Claim 26, Deering teaches 2 nd control pin that directly connects compare circuit 
(58, Fig. 4; c. 8, 11. 30-34) to memory controller (70, Fig. 1; c. 6, 11. 53-62; c. 1 1, 11. 8-15), as 
shown in Fig. 4. Deering teaches FBRAM chip 71 provides 1 set of pixel port control 
input/output interface pins 1 14 for accessing pixel buffer 56 via compare circuit 58 (c. 9, 11. 51- 
57). So, Deering teaches 1 14 refers to pixel port control input/output interface pins, and since all 
control lines go through 114, this means control pins 114 directly connect compare circuit 58 to 
memory controller 70. 

15. As per Claim 27, Deering teaches second control pin is adapted to receive second control 
signal from memory controller (70, Fig. 1) and to output second status signal to memory 
controller (c. 6, 11. 53-62; c. 1 1, 11. 8-15), as shown in Fig. 4. 

16. Claims 3, 5, 8, 9, 11, and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Deering (US005544306A), Baldwin (US005727192A), and Shiraishi (US005828378A) in 
view of Dowdell (US005301263A). 
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17. As per Claim 3, Deering, Baldwin, and Shiraishi are relied upon for teachings discussed 
relative to Claim 1 . Deering teaches first control pin for receiving first control signal originally 
from memory controller (70, Fig. 1; PA PASS IN signal, c. 15, 11. 56-61; c. 17, 11. 2-10; c. 5, 11. 
66-c. 6, 11. 4; c. 6, 11. 53-62), as shown in Fig. 10; and control circuit for transmitting external 
depth data to memory cell array (56, Fig. 2; c. 8, 11. 30-34; c. 15, 11. 56-61; c. 16, 11. 62-67). 

But, Deering, Baldwin, Shiraishi do not teach bypassing data modifying circuit 
depending upon state of 1 st control signal (8 IE, Fig. 9). Disclosure describes bypassing data 
modifying circuit depending as instant where depth compare writing is not going to occur (p. 5, 
11. 9-21). Dowdell teaches similar process as follows in that incoming z-buffer address, new z- 
value are given as entry into FIFO 102. Controller 112 has to act on incoming pixel address to 
update new z-value, if necessary. Dowdell makes use of INVALID bit to validate new z-value to 
be written to memory (c. 4, 11. 3-67). Most significant, middle significant, least significant bytes 
of old 24 bit z-values, Rl, R2, R3 and corresponding bytes of new 24 bit z-value denoted by Wl, 
W2 and W3 and comparison is performed between Rl and Wl and if R1>W1, as determined by 
comparator 114, Fig. 2, then it is determined entire 24 bit old z-value is greater than entire 24 bit 
new z-value and consequently entire 24 bit new z-value consisting of Wl, W2 and W3 must be 
written to memory 124; however, if Rl<= Wl, then old 24 bit z-value is less than new 24 bit z- 
value, indicating new value should not be written to memory and in this case, updating operation 
is terminated immediately. Other comparisons between R2-W2; R3-W3 are detailed and 
termination of updating operation is detailed based on comparisons (c. 4, 11. 45-67; c. 5, 11. 1-55). 
So INVALID bit state is signal which then determines bypassing of update operations. 
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It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify devices of Deering, Baldwin, and Shiraishi to include bypassing data 
modifying circuit depending upon state of first control signal as suggested by Dowdell because it 
results in conserving computing resources as no comparison has to take place. 

18. As per Claim 5, Deering teaches status signal is output through first control pin (c. 17, 11. 
3-5). Deering shows in Fig. 8 both PA PASS IN signal and PA PASS OUT signal are 
transmitted through first control pin 178. 

19. As per Claim 8, Deering teaches compare circuit (235, Fig. 8; c. 16, 11. 48-42) adapted to 
output status signal to memory controller (70; c. 17, 11. 1-5; c. 5, 11. 66-c. 6, 11. 4; c. 6, 11. 53-62). 

20. As per Claims 9 and 1 1 , Deering is silent about wherein compare circuit compares 
internal depth data with stored external depth in units of X bits/NX bits when second control 
signal is in non-active/active state. However, Dowdell teaches making use of an INVALID bit 
that indicates for particular pixel whether or not corresponding z-value memory location has 
valid z-value stored in it, with value of '0' indicating that it does and value of ' 1 ' indicating that 
it does not (c. 4, 11. 40-67; c. 5, 11. 1-55). Dowdell teaches a REPLACED variable that indicates 
whether or not the new z-value has replaced the old-z value (c. 8, 11. 12-18). Further, Dowdell 
teaches most significant, middle significant and least significant bytes of old z-value and new z- 
value being compared, and this it does not by processing all bits at once. First the MSB are 
compared, then middle significant and then least significant bytes and avoids unnecessary 
processing using this logic (c. 4, 11. 40-67; c. 5, 11. 1-55) and INVALID bit (c. 4, 11. 3-10), 
providing valid status for a z-value at particular memory location. 
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It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify Deering so compare circuit compares internal depth data with stored external 
depth in units of X bits/NX bits when second control signal is in non-active/active state as 
suggested by Dowdell because it results in efficient processing of z-values in comparator circuit. 

21 . As per Claim 36, it is similar in scope to Claim 15, so is rejected under same rationale. 

22. Claims 10, 12, 14, 15, 18, 20, and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Deering (US005544306A), Shiraishi (US005828378A), Dowdell 
(US005301263A), and Diefendorff (US005268995A). 

23. As per Claim 10, Claim 10 is similar in scope to Claim 1, with additional limitations with 
respect to status signals indicating that bits of internal depth data have been over- written with the 
external depth data. Deering and Shiraishi do not teach status signals indicating that bits of 
internal depth data have been over- written with the external depth data. However, Dowdell 
teaches a REPLACED variable that indicates whether or not the new z-value has replaced the 
old-z value (c. 8, 11. 12-18). Further, Dowdell teaches most significant, middle significant and 
least significant bytes of old z-value and new z-value being compared, and this it does not by 
processing all bits at once. First the MSB are compared, then middle significant and then least 
significant bytes and avoids unnecessary processing using this logic (c. 4, 11. 40-67; c. 5, 11. 1-55) 
and REPLACED variable (c. 8, 11. 12-18), providing the status of whether or not the new z-value 
has replaced the old z-value at particular memory location. So Dowdell expressly teaches 
outputting status signal (REPLACED variable) indicating that internal depth data at particular 
memory location has been over-written with the external depth data (c. 8, 11. 12-18). This would 
be obvious for the same reasons given in the rejection for Claims 9 and 1 1 . 
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However, Deering, Shiraishi, and Dowdell do not expressly teach outputting first status 
signal indicating that lower X bits of internal depth data have been over-written with the external 
depth data, and second status signal indicating that upper X bits of internal depth data have been 
over- written with the external depth data. However, Diefendorff teaches outputting first status 
signal (setting least significant bit (b0)) indicating that lower X bits of internal depth data (least 
significant Z-value) need to be stored (c. 8, 11. 25-30). Diefendorff teaches outputting second 
status signal (setting second bit (bl)) indicating that upper X bits of internal depth data (most 
significant Z-value) need to be stored (c. 8, 11. 30-33). This teaching from Diefendorff of 
outputting separate status signals to indicate statuses of lower X bits and upper X bits of internal 
depth data can be incorporated into Dowdell so first status signal is output indicating that lower 
X bits of internal depth data have been over-written with the external depth data, and second 
status signal is output indicating that upper X bits of internal depth data have been over- written 
with the external depth data. So Claim 10 is rejected under the same rationale as Claim 1 along 
with this teaching from Dowdell and Diefendorff. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify Deering, Shiraishi, and Dowdell to include outputting first status signal 
indicating that lower X bits of internal depth data have been over- written with the external depth 
data, and second status signal indicating that upper X bits of internal depth data have been over- 
written with the external depth data because Diefendorff suggests that this accelerates 
performance of microprocessor during shading and image processing phases that use higher 
precision Z-values (c. 4, 11. 5-15; c. 8, 11. 25-33). 
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24. As per Claim 12, Deering teaches processing depth data of object (c. 8, 11. 32-34) in 
memory device (71, Fig. 1) controlled by memory controller (70; c. 5, 11. 66-c. 6, 11. 1), 
comprising receiving external depth data of object from memory controller (c. 15, 11. 56-61; c. 
16, 11. 62-66; c. 5, 11. 66-c. 6, 11. 1); storing received external depth data (c. 8, 11. 30-34); receiving 
1 st control signal from memory controller through 1 st control pin distinct from memory controller 
(PA_PASS_IN, c. 15, 11. 56-61; c. 17, 11. 3-7; c. 5, 11. 66-c. 6, 11. 4; c. 6, 11. 53-62), as shown in 
Fig. 10; receiving stored external depth data and corresponding internal depth data stored in 
memory cell array (56, Fig. 2) at compare circuit (235, Fig. 8; c. 15, 11. 11-13; c. 15, 11. 56-61; c. 
16, 11. 60-62) that is distinct from memory controller and connected via line (204, Fig. 2) to 
memory cell array (c. 15, 11. 24-26, 46-49) comparing, received data, writing from compare 
circuit, external depth data over corresponding internal depth data in memory cell array 
depending on result of comparison (c. 17, 11. 1-10); and receiving 2 nd control signal from memory 
controller through 2 nd control pin distinct from memory controller (c. 6, 11. 53-62), as shown in 
Fig. 4. Deering teaches 2 lines (202, 204) connecting data modifying circuit 58 to memory cell 
array 56 for transferring depth data. One connecting line transfers depth data from memory cell 
array 56 to data modifying circuit 58, which is connecting line 204 (c. 8, 11. 1-5, 12-14; c. 15, 11. 
24-26, 46-49). Compare circuit 235 enables other connecting line to transfer external depth data 
from data modifying circuit to 58 memory cell array 56, which is connecting line 202 (c. 8, 11. 
65-67; c. 17, 11. 1-10). Connecting line 204 is for transferring depth data from memory cell array 
56 to compare circuit 235 (c. 15, 11. 24-26, 46-49). 
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But, Deering does not explicitly teach transferring external depth data, via line 
connecting the compare circuit to memory cell array, into memory cell array. However, Shiraishi 
is used to teach this limitation, as discussed in the rejection for Claim 1 . 

But, Deering and Shiraishi do not teach determining state of control signal whether active 
or inactive and comparing internal/external depth data in units of X/NX bits. But, Dowdell 
teaches INVALID bit which is similar to control signal with active or inactive states, in that 
INVALID bit for particular pixel indicates whether or not corresponding z-value memory 
location has a valid z-values stored in it (c. 4, 11. 5-67; c. 5, 11. 1-55). Dowdell teaches 
REPLACED variable that indicates whether or not new z-value has replaced old-z value (c. 8, 11. 
12-18), and therefore teaches outputting to the memory controller a status signal indicating that 
the internal depth data has been over-written with the external depth data. Dowdell does 24 bit 
bits processing for comparing not at once, instead it does so based on MSB-LSB comparison 
thus avoiding unnecessary comparison steps (c. 4, 11. 5-67; c. 5, 11. 1-55). Dowdell does reporting 
of comparison bits and the over-writing of the internal depth data with the external depth data, if 
carried out, as indicated by "done" state of Fig. 2. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify devices of Deering and Shiraishi to include determining state of control 
signal whether active or inactive and comparing internal/external depth data in units of X/NX 
bits as suggested by Dowdell because it provides a more efficient z-value comparison logic. 

But, Deering, Shiraishi, Dowdell do not expressly teach outputting to memory controller 
a 1 st status signal indicating that lower X bits of internal depth data have been over- written with 
the external depth data, and outputting to memory controller a 2 nd status signal indicating that 
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upper X bits of internal depth data have been over- written with the external depth data. But, 
Diefendorff is used to teach this, as discussed for Claim 10. 

25. As per Claim 14, it is similar in scope to Claims 6-7, so is rejected under same rationale. 

26. As per Claim 15, Deering does not teach writing external depth data takes place if 
comparison yields external depth data is larger than internal depth data. However, Dowdell 
describes "In the following description the relation greater than will be used as a specific 
example... However, note that any relation operator (e.g., less than, greater than or equal to) 
can be used depending on the particular application" (c. 4, 11. 53-60). So, Dowdell describes 
that the greater than operator was used as a specific example, however, the less than operator 
could be used instead. So, if the less than operator is used instead of the greater than operator, 
then if the old z-value is less than the new z-value, then consequently the new z-value is written 
to memory (c. 4, 11. 53-60; c. 5, 11. 5-10), and so writing the external depth data (new z-value) 
takes place if comparison yields that external depth data (new z-value) is larger than internal 
depth data (old z-value). This would be obvious for reasons given in rejection for Claim 3. 

25. As per Claims 18 and 20, Deering teaches status signal is output through first control pin 
(c. 17, 11. 3-5). Deering shows in Fig. 8 both PA PASS IN signal and PAPASSOUT signal are 
transmitted through first control pin 178. 

27. As per Claim 38, it is similar in scope to Claim 15, so is rejected under same rationale. 

28. Claims 32-35 and 37 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ryherd (US004970499A) and Dowdell (US005301263A). 

29. As per Claim 32, Ryherd teaches method for processing depth data of object in memory 
device controlled by display processor (c. 2, 11. 34-41). Fig. 6 shows graphical representation of 
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operation of display processor in terms of utilization of clock cycles, and Fig. 6 shows six clock 
cycles, and indicates there are more than six clock cycles by the "etc." So, method comprises 
generating at least seven clock cycles. Display processor activates reading of data by read 
operation (c. 2, 11. 41-46), and this is considered to be activate command. Fig. 6 shows read 
operation is responsive to first clock cycle. So, activate command is received from display 
processor responsive to 1st of at least 7 clock cycles. Display processor receives external depth 
data using read operation, then performs compare operation between external depth data and 
depth of old pixel data and if appropriate, will perform a conditional write operation of new pixel 
data (c. 2, 11. 41-50). External depth data indicates distance between object on display screen and 
viewer (c. 2, 11. 34-39). Read, compare, and conditional write operations are performed during 
single clock cycle (c. 6, 11. 9-16). Fig. 6 shows 3rd clock cycle is clock cycle that starts 
performing read, compare, and conditional write operations during single clock cycle. So, depth- 
compare write command is received from display processor responsive to 3rd of at least 7 clock 
cycles; receiving external depth data responsive to 3rd of at least 7 clock cycles, external depth 
data indicating distance between object on display screen and viewer; receiving at least one 
control signal from display processor responsive to 3rd of at least 7 clock cycles; comparing 
received external depth data with internal depth data stored in memory cell array of memory 
device, comparing being completed before one of 6th and 7th of 7 clock cycles. Since Ryherd 
teaches that the display processor controls the memory device (c. 8, 11. 23-26), and it is well- 
known in the art to use a memory controller to control the memory device, it would have been 
obvious to one of ordinary skill in the art to modify the device of Ryherd to include a memory 
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controller so that the memory controlling operations that are performed by the display processor 
are instead performed by the memory controller. 

However, Ryherd does not teach at least one status signal is transmitted from memory 
device to memory controller, at least one status signal indicating whether internal depth data was 
replaced with external depth data, at least one status signal being transmitted responsive to 
predetermined number of clock cycles. However, Dowdell teaches that the read/modify/write 
operation is performed by processing module 100 (Fig. 3) (c. 8, 11. 22-26). The section in 
Dowdell that describes that the out-of order processing is describing that the pixels may be 
processed out-of-order (c. 8, 11. 40-59), but it does not describe that the timing for the process of 
replacing depth data itself varies. Fig. 2 of Dowdell shows the timing diagram for the process of 
replacing depth data with the read/compare/write operation (c. 5, 11. 57-59) performed by 
processing module 100 (c. 8, 11. 22-26), and this timing diagram is being used for all pixels. For 
example, if the pixels arriving at the assignment unit 304 first are processed first, then these first 
pixels are read by the processing module 100 first and the processing of replacing depth data for 
these first pixels occurs according to the timing diagram in Fig. 2, and even if the pixels are 
processed out-of-order and the pixels arriving at the assignment unit 304 later are processed first, 
then these later pixels are read by the processing module 100 first and the processing of replacing 
depth data for these later pixels occurs according to the timing diagram in Fig. 2 (c. 8, 11. 22-26, 
40-59; c. 5, 11. 57-59). So, no matter what order the pixels are being processed in, the timing of 
process of replacing depth data itself with the read/compare/write operation remains the same. 
So, Ryherd can be combined with Dowdell and the out-of-order updating scheme would still be 
operable for its intended purpose because Dowdell already teaches a fixed period of time for the 
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read/compare/write operation along with the out-of-order processing. Dowdell teaches that at 
least one status signal (REPLACED) is transmitted from the memory device to the memory 
controller, the at least one status signal indicating whether the internal depth data was replaced 
with the external depth data, and this is included in the read/compare write operation (c. 8, 11. 12- 
39). Ryherd teaches read/compare/write operation is performed responsive to one of sixth and 
seventh of seven clock cycles, as shown in Fig. 6 (c. 2, 11. 41-50; c. 6, 11. 9-16). So, the 
read/compare/write operation of Ryherd that is performed responsive to one of 6th and 7th of 
seven clock cycles can be modified so that the read/compare/write operation includes the status 
signal as suggested by Dowdell, and so this combination would result in status signal being 
transmitted responsive to one of 6 th and 7 th of 7 clock cycles. So, combination of Ryherd and 
Dowdell teaches that the status signal is transmitted from memory device to memory controller, 
status signal indicating whether internal depth data was replaced with external depth data, at least 
one status signal being transmitted responsive to predetermined number of clock cycles. 

It would have been obvious to one of ordinary skill in the art at the time of invention by 
applicant to modify Ryherd so status signal is transmitted from memory to memory controller, 
status signal indicating whether internal z-data was replaced with external z-data, at least one 
status signal being transmitted responsive to predetermined number of clock cycles as suggested 
by Dowdell. Dowdell describes "Unit 314 determines whether the color is to be rendered on the 
graphics monitor 316 based on the value of REPLACED" (c. 8, 11. 67-c. 9, 11. 1). So, Dowdell 
teaches status signal (REPLACED) is needed so memory controller knows when internal depth 
data was replaced with external depth data so memory controller knows when to retrieve new 
external depth data to send to processor (314) for processing (c. 8, 11. 12-39, 67-68; c. 9, 11. 1). 
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30. As per Claim 33, Ryherd teaches replacing internal depth data with external depth data if 
external depth data is smaller than internal depth data, replacement occurring without modifying 
external depth data (c. 2, 11. 46-50; c. 5, 11. 54-68). 

31. As per Claim 34, Ryherd teaches comparing and replacing are completed before one of 
sixth and seventh of seven clock cycles (Fig. 6; c. 2, 11. 41-50; c. 6, 11. 9-16). 

32. As per Claim 35, Ryherd does not teach at least one status signal is transmitted from 
memory device to memory controller, at least one status signal indicating whether internal depth 
data was replaced with external depth data, at least one status signal being transmitted responsive 
to one of sixth and seventh of seven clock cycles. However, Dowdell teaches at least one status 
signal is transmitted from memory device to memory controller, at least one status signal 
indicating whether internal depth data was replaced with external depth data, and this is included 
in the read/compare/write operation, as discussed for Claim 32. Ryherd teaches 
read/compare/write operation is performed responsive to one of sixth and seventh of seven clock 
cycles, as shown in Fig. 6 (c. 2, 11. 41-50; c. 6, 11. 9-16). So, device of Ryherd can be modified to 
include the status signal of Dowdell to be transmitted responsive to one of sixth and seventh of 
seven clock cycles. This would be obvious for reasons for Claim 32. 

33. As per Claim 37, it is similar in scope to Claim 15, so is rejected under same rationale. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of advisory action. In no event, however, 
will statutory period for reply expire later than SIX MONTHS from date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JONI HSU whose telephone number is (571)272-7785. The 
examiner can normally be reached on M-F 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kee Tung can be reached on 571-272-7794. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
JH 
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